Objective: To investigate what factors relate most strongly to breast-feeding duration in order to successfully support breast-feeding mothers.
Breast-feeding is of vital importance in public health terms. Worldwide, the use of infant formula is one of the most important causes of preventable mortality in infancy 1 -3 , while in developed countries it is associated with increased morbidity 4, 5 and mortality 6 in infancy and even, possibly, reduced later intelligence quotient 7 and increased risk of adult ill health 8 . However, re-establishing breast-feeding within what has become a strong bottlefeeding culture is not easy, and in Britain cessation rates before 6 weeks remain high 9 . Initiation rates for breastfeeding have risen in recent years in Britain but strong social class differences remain, which means that mothers electing to breast-feed in poor urban areas risk being isolated and unsupported in what has become an unfamiliar practice 10, 11 . Early difficulties with breast-feeding may relate to problems of positioning and perceived milk supply 9, 12 . Studies have shown that breast-fed infants feed more frequently 13 , sleep though the night later 14 , and appear to gain weight more slowly than formula-fed infants later in the first year 15 , but we do not know if these factors influence mothers in their decision to continue or stop breast-feeding. In order to successfully support breastfeeding mothers, a better understanding is needed of what factors relate most strongly to breast-feeding duration.
As part of a large-scale prospective study of feeding and growth in infancy, we were able to survey mothers about their decision to stop breast-feeding and relate breastfeeding duration to sociodemographic factors as well as growth and morbidity in infancy.
Method
The Gateshead Millennium Baby Study recruited subjects between June 1999 and May 2000. All babies born to Gateshead-resident mothers in 34 pre-specified recruiting weeks were eligible for inclusion; however, for the present analysis, infants born before 37 weeks' gestation were excluded as well as the few (4%) infants from minority groups, who tended to have very different feeding and growth patterns. Twins were not excluded, with the analysis conducted per infant rather than per mother. Mothers were recruited on the maternity unit or shortly after discharge, when basic demographic and background information was collected. Thereafter, parents were surveyed at 6 weeks, 4 and 8 and 12 months by postal questionnaire, which asked whether any breast-feeds were still being given and whether the child had seen their family doctor, suffered a cold, diarrhoea, rash or chest infection, or been admitted to hospital. At 6 weeks and 4 months a set of questions was included for mothers who had commenced but given up breast-feeding. These asked exactly when she had stopped, whether she would have liked to have fed for longer and offered six possible reasons why she might have given up, answered using a 5-point Likert scale (strongly agree, agree, uncertain, disagree, strongly disagree) as well as a free text option.
In addition to the main questionnaires, all mothers were given a breast-feeding audit form commissioned by the Gateshead maternity unit, which was completed after discharge, specifically asking about their experience of feeding their baby in the maternity unit.
Socio-economic information collected at recruitment was used to dichotomise families into affluent (homeowner, car owner and one or more employed parent) and deprived (one or more of rented housing, no car and no employed parent); in addition, their Townsend deprivation score quintile was identified from their post code 16 . All children in the UK are routinely weighed in community-based well-baby clinics by public health nurses and these weights are recorded in parent-held child health records, as are the results of child surveillance examinations. Parents transcribed these weights onto each questionnaire. At the age of 13 months, families were invited to a health check where the baby's weight and length were measured by a research nurse. The attending parent(s) were also measured and the height of absent parents obtained by report.
Analysis
All measurements were converted into standard deviation (SD) scores compared with the UK 1990 growth reference 17, 18 . The cleaning and summarisation of the weight data have been described previously 19 . For each child, all available weights within four age ranges (1 -2, 3 -6, 7-9 and 10 -18 months) were identified and the average SD score per child for that time period calculated. These supplied SD scores at around the ages of 6 weeks, 4, 8 and 12 months. Weight gain was then assessed using the Thrive Index, a measure of conditional weight gain which uses the method of residuals to adjust for regression to the mean, the tendency for very small or large infants to shift towards the average over time 20 . Lengths were adjusted for average parental height and body mass index (BMI) adjusted for maternal BMI using a similar approach.
We examined univariate associations using the chisquare test for categorical outcomes and analysis of variance for trend for continuous outcomes. We examined the relative influence of different potentially confounding risk factors by placing all relevant factors into the same logistic regression model as predictors.
Results
There were 923 term infants (of 912 mothers) in total, of whom 449 (49%) initiated breast-feeding. Only 225 (24%) of these were still receiving any breast milk at 6 weeks, although 136 (15%) were breast-fed for more than 4 months. Infants in the most affluent Townsend score quintile were three times more likely to be initially breast-fed (P , 0.001), and five times more likely to still be feeding at 4 months, than infants in the most deprived quintile (P ¼ 0.001), even after adjustment for maternal educational qualifications and household amenities ( Table 1) .
The maternity unit breast-feeding audit, returned for 334 (74%) infants breast-fed at birth, revealed that 163 (49%) babies were first put to the breast within 30 minutes of birth, but that 135 (40%) waited more than an hour. Of the 180 breast-feeding their first baby, 166 (92%) reported receiving advice and help with their first feed, as did 84 (50%) of the remainder. At least one supplementary milk feed was given on the maternity unit by bottle or cup to 110 (33%) infants and some difficulties feeding were reported for 193 (58%) infants. Both difficulties feeding and supplementary feeds strongly predicted a baby being described as solely bottle-fed by the time they went home, but supplementary feeds remained a strong risk factor independent of feeding difficulties. This association was unaffected by adjustment for deprivation ( Table 2) .
The section on stopping breast-feeding was completed for 141 (63%) infants who stopped breast-feeding before 6 weeks and 67 (75%) of those stopping between 6 weeks and 4 months. The majority of mothers would have preferred to feed for longer; the commonest explanation endorsed by mothers was that their baby was hungry and in free text a number (10% at 6 weeks, 12% at 4 months) also spontaneously mentioned that their baby fed too frequently. One or both of these reasons was cited in twothirds at 6 weeks and half at 4 months. In the first 6 weeks problems with cracked or sore nipples were also fairly commonly cited (Table 3) .
Examination of the growth data by feeding group revealed that the formula-fed infants were the lightest at birth but that at every other time point the infants breastfed for more than 4 months were lightest, while those breast-fed for less than 6 weeks were the heaviest and had gained weight the fastest. At the age of 12 months those infants breast-fed the longest were also the shortest, significantly so after adjustment for parental height. There was no difference in BMI, even after adjusting for maternal BMI (Table 4) . When ever breast-fed infants were compared with never breast-fed infants there were no differences, except in birth weight (mean difference 0.18 SD score, P ¼ 0.012 (t-test)).
Children in the cohort saw their family doctor a mean of 2.7 (SD 1.8) times in the first year, excluding immunisations and surveillance contacts. In the first 4 months nonbreast-fed babies were 45% more likely to be taken to the doctor, with a smaller non-significant excess between 4 and 12 months. Adjustment for Townsend score deprivation quintile and educational level only slightly diminished this association (Table 5) .
Discussion

Strengths and limitations
This was a fairly large study but with relatively few breastfeeders, particularly after the first few weeks. It was thus better placed to consider the factors that lead women to start or stop breast-feeding than to consider its health effects. A particular strength was that the data were collected contemporaneously and did not rely on longterm recall. The study was entirely observational, but had a wide range of other information about the infants and their families, so that it was possible to adjust for important confounders.
Influences on initiation and continuance of breastfeeding
The most important influences, as ever, were social and educational factors. These had such a potent influence that both deprivation score and maternal education remained independently predictive of both initiation and continuance of breast-feeding, while for initiation the effect was so strong that both the markers of deprivation were independently predictive as well. Thus infants who are already materially and educationally disadvantaged also tend to lack the protective benefit of breast-feeding, a
vivid example of the concept of cumulative disadvantage. None of these sociodemographic factors is itself open to change by a direct breast-feeding intervention, but these findings further illustrate the need to develop interventions suitable for mothers living in deprivation and target most effort towards poorer communities. However, not all influences were purely social. This study also supplies further evidence of the potential importance of the maternity hospital experience in establishing breast-feeding. There was a high level of commitment to breast-feeding by midwifery staff, who did their best to offer help and support mothers, but 40% of mothers still waited more than an hour before first putting their baby to the breast and a third of infants were given supplementary feeds. Supplementation was strongly related to reported difficulties with breast-feeding, which strongly predicted early cessation, but even where there were no reported difficulties supplementation itself was strongly related to cessation. We cannot fully tease out the extent to which supplementation might simply represent a decision by the mother to cease breast-feeding, but it is hard to explain why this might happen in the absence of reported feeding difficulties. Early supplementation with infant formula has previously been negatively associated with breast-feeding duration 21 and is a hospital practice open to change that is targeted by the UNICEF Baby-friendly Hospital Initiative. Two-thirds of mothers giving up before 6 weeks perceived this as at least partly because their infant was hungry or fed too frequently. This is not a factor that has been specifically asked about in previous studies, although similar reasons were given by Scottish women for introducing solids before 12 weeks 22 . We know from other data on this cohort that the breast-feeding infants fed more frequently than bottle-fed infants in the early days 13 . These findings suggest, as others have argued 10, 11 , that there is a need to properly prepare mothers for the time commitment of breast-feeding. They also raise the question of whether it is realistic to expect mothers to maintain exclusive as opposed to partial breast-feeding up to 6 months, if this is already such an important factor before the age of 4 months.
Impact of breast-and bottle-feeding on health
These data again illustrate the protective effect of breast milk against early morbidity, even in a developed country. Similar findings have recently been reported from Australia 5 , while a recent US study found an association between artificial feeding and neonatal mortality 6 . All these studies are observational and therefore cannot reliably infer causation, but the Belarus trial of breastfeeding promotion also found significantly lower rates of gastrointestinal infections and a trend to fewer deaths 23 . Different growth patterns have been described in breast-fed infants in previous papers 15, 24 , with exclusively breast-fed infants tending to grow faster in the early weeks and slower thereafter, leading to the suggestion that formula milk may in some way lead to excess weight gain and thus predispose to obesity and adult ill health 25 . However, evidence from the Belarus trial provides persuasive evidence that the explanation for this is in fact reverse causation 26 and our data lend further support for this. Between our feeding groups, the infants breastfed for the shortest time, rather than the formula-fed group, showed the most rapid early weight gain and were tallest at one year, while those breast-fed the longest were the shortest. This suggests that the higher nutrient requirements of the genetically taller infants led them to make more demands on their mother and make her more likely to give up. This is supported by other work in this cohort which found that frequent feeding in the early days was associated with more rapid weight gain 13 and with earlier complementary feeding 20 .
In conclusion, initiation of breast-feeding in urban Britain remains strongly determined by socio-economic background, but the factors that lead to early cessation seem to reflect more general difficulties with the understanding and prioritisation of breast-feeding as an activity and a continuing failure to eradicate health practices that undermine it. Those infants not receiving breast milk suffer increased morbidity, but the apparent association between breast-feeding duration and growth probably reflects reverse causation.
